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INTRODUCTION

>

Ground water in the City of St. Louis Park, Minnesota, has been found to contain polynuclear
aromatic hydrocarbons (PAH) and phenolics as a result of activities at a coal-tar distillation and
wood preserving plant (Site) operated from 1917 to 1972. Numerous previous studies have
identified PAHSs in various aquifers beneath St. Louis Park and adjacent communities.

The United States Environmental Protection Agency (EPA), the Minnesota Pollution Control
Agency (MPCA), the Minnesota Department of Health (MDH), the City of St. Louis Park (City),
and Reilly Industries, Inc. (formerly Reilly Tar & Chemical Corporation - Reilly) have agreed to
acceptable water quality criteria for PAH. These criteria, as incorporated into a Consent Decree,
include the following concentration levels:

Advisory Level Drinking Water Criteria

Sum of benzo(a)pyrene and dibenz(a,h) 3.0 ng/I* 5.6 ng/I
anthracene

Carcinogenic PAH 15 ng/| 28 ng/I
Other PAH 175 ng/I 280 ng/I

* or the lowest concentration that can be quantified, whichever is greater

In conjunction with the implementation of remedial measures to limit the spread of PAH and
phenolics, granular activated carbon (GAC) treatment systems have been installed to treat water
from City wells (identified - SLP) 4, 10 and 15. Further provisions of a Remedial Action Plan
(RAP) call for long-term monitoring of the influent and effluent of the GAC treatment systems and
the major aquifers underlying the region. The general objective of the monitoring program is to
identify the distribution of PAH and/or phenolics in the ground water. The analytical data will
be used to evaluate water quality by comparing the levels of PAH and/or phenolics found in the
various samples with historical water quality data and with water quality criteria established in the
Consent Decree-RAP. The specific objectives of the monitoring program, and therefore, the
intended end use of the data vary slightly for the different aquifers being monitored in
accordance with the Consent Decree-RAP.

The objective of the GAC treatment system monitoring is to assess and evaluate the performance
of the treatment systems. Analytical results for influent and effluent samples will be compared
to the drinking water criteria for PAH as established in the Consent Decree-RAP. Based on these
comparisons, decisions will be made on: 1) system operations (e.g., when the carbon should
be replaced), and 2) cessation of the treatment systems, if desired, when sufficiently low
concentrations of PAH in influent samples are demonstrated.
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The objective of monitoring the four existing Mt. Simon-Hinckley Aquifer municipal drinking water
wells and any new Mt. Simon-Hinckley Aquifer municipal drinking water wells installed within one
mile of well W23, and analyzing for PAH, is to assure the continued protection of these wells
from PAH resulting from activities of Reilly at the Site. The analytical data will be used to make
comparisons between the levels of PAH found in the Mt. Simon-Hinckley Aquifer, and the
drinking water criteria established in the Consent Decree-RAP.

If any new Ironton-Galesville Aquifer drinking water wells are installed within one mile of well W23,
then those wells will be sampled and analyzed for PAH to meet the objective of assuring
protection of the wells from PAH resulting from the activities of Reilly at the Site. The analytical
data will be used to compare the levels of PAH found in potential Ironton-Galesville Aquifer
drinking water wells to the drinking water criteria established in the Consent Decree-RAP.

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells, including municipal
drinking wells, private or industrial wells, and monitoring wells are to: 1) monitor the distribution
of PAH in the aquifer, thus evaluating the source and gradient control systems, and 2) assure
the continued protection of drinking water wells from PAH resulting from the activities of Reilly
at the Site. The analytical data will be used to compare the levels of PAH in the Prairie du Chien-
Jordan Aquifer to historical PAH data and to various criteria established in the Consent Decree-
RAP (e.g., drinking water criteria for drinking water wells, and a cessation criterion of 10
micrograms per liter of total PAH for source control well W23). Water level data will be used to
evaluate ground water flow patterns in the Prairie du Chien-dordan Aquifer.

The objectives of monitoring St. Peter Aquifer wells are to: 1) monitor the distribution of PAH
in the aquifer, thus evaluating a gradient control system instalied at W410 in 1990, and 2) assure
the continued protection of drinking water wells from PAH resulting from the activities of Reilly
at the Site. The analytical data will be used to compare the levels of PAH in the St. Peter Aquifer
to historical PAH data, to drinking water cessation criteria for well W410, and to drinking water
criteria established in the Consent Decree-RAP. Water level data will be used to evaluate ground
water patterns in the St. Peter Aquifer.

The objective of monitoring the Drift-Platteville Aquifer wells is to monitor the distribution of PAH
and phenolics in the aquifer, thus evaluating the source and gradient control systems. Ground
water analytical data will be used to compare levels of PAH and phenolics in the Drift-Platteville
Aquifer with historical water quality data for the aquifer and with various criteria established in the
Consent Decree-RAP for PAH and phenolics. Water level data will be used to evaluate ground
water flow patterns in the Drift-Platteville Aquifer.

The Site Management Plan (Plan) outlines the scope of work to be performed in order to monitor
the ground water in the St. Louis Park, Minnesota, area in accordance with the Consent Decree-
RAP related to the Reilly N.P.L. Site. Included in this Plan are: 1) the identity of wells to be
monitored, 2) the schedule for ground water monitoring, and 3) a description of the procedures
that will be used for sample collection, water level measurement, sample handling, sample
analysis, and reporting. Although a GAC treatment system has been constructed to treat water
from wells W23, W105, and the Drift-Platteville Aquifer source control wells prior to its discharge
to surface water receivers, monitoring of the effluent is not within the scope of work to be
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performed under this Plan, as the activity is not embodied in the Consent Decree-RAP. Similarly,
a GAC treatment system has been constructed to treat water from well SLP4 prior to discharge
to the municipal water supply system; however, monitoring of the effluent is not within the scope
of work to be performed under this Plan, as the activity is not embodied in the Consent Decree-
RAP.

The time period covered by this Plan is from January 1, 1998, or the date of its acceptance and
approval by the Agencies whichever is later, to December 31, 1998. The next subsequent
Sampling Plan (RAP Section 3.3) will be submitted by October 31, 1998 covering the 1999
calendar year.

This Plan incorporates the requirements of RAP Sections 3.2, 3.3, 4.3,5.1,7.3,8.1.3,9.1.3,9.2.3,
9.3.3, and 9.6. Some of the monitoring required under these RAP Sections has already taken
place in accordance with previous Sampling Plans.
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MONITORING SCHEDULE

»

The monitoring schedule outlined in this Plan indicates the starting criteria and the frequencies
of monitoring as outlined in the RAP to determine when the GAC treatment system and wells are
monitored (Tables 1 and 2). In general, the monitoring schedule will allow economies of scale
in the field and in the laboratory by grouping the various monitoring events described by the RAP
as much as possible. Samples will be collected within the time periods indicated on Tables 1
and 2, and all parties will be given at least 48 hours notice in advance of routine sampling.

Tables 1 and 2 summarize the GAC system/ground water monitoring schedule for the period
through December 1998, and represent the minimum monitoring program that is likely to occur
during the year. However, additional monitoring will take place if treated water from the GAC
treatment system or ground water from active municipal drinking water wells exceeds the
drinking water criteria established in the Consent Decree-RAP. This additional monitoring is
described in Sections 4 and 12 of the RAP, and are reproduced in Appendix A of this Plan.

The duration of field sampling events will depend on the number and type of wells to be
monitored. For estimating purposes, Drift and Platteville Aquifer monitoring wells typically are
monitored at a rate of five to 10 wells per day, St. Peter Aquifer monitoring wells typically are
monitored at a rate of five wells per day, and Prairie du Chien Aquifer monitoring wells typically
require two to four hours or more per well to monitor.
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Sampling Plan GAC Treatment System Monitoring Schedule®

Sampling Frequency
RAP Section Sampling Points Start of Monitoring Analyses"
43.1(C) Treated water Date of plan Quarterly PAH(ppt)¢
(TRTD) approval
4.3.3(D) Feed water (FEED) Date of plan Annually PAH(ppt)
approval
434 Treated water Date of plan Annually Extended PAH(ppt)
approval
4.3.4 Treated or Feed Date of plan Annually Acid fraction
water approval compounds in EPA
Test Method 625
a This schedule does not Include certaln contingencles (e.g. exceedance monitoring) and, therefore, represents the

minimum program that is likely to occur between the date this Plan is approved and December 31, 1998. Sections 4
and 12 of the RAP outlline the additional monitoring that will be conducted if PAH criterla are exceeded. The first
samples will be collected during the period indicated by the monltoring frequency following the date of the stant of
monitoring. The location of the GAC treatment system is shown in Figure 1.

b Lists of parameters and methods for analysls of PAH, extended PAH, and acid fraction compounds in EPA Test Method
625 are provided in the QAPP. Fleld blanis will be collected and analyzed at a frequency of one every ten samples or
fewer. Treated water will be duplicated at a rate of 100 percent. Feed water duplicate samples will be collected and
analyzed at a frequency of one per 1en samples.

c ppt = paris per trillion. This signities analysis using selected ion monitoring gas chromatography mass spectrometry.
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Sampling Plan Ground Water Monitoring Schedule®

Source of Water RAP Section Sampling® Points Start of Monitoring Sampling Frequency Analyses®
Mt. Simon-Hinckley Aquifer 5.1 SLP11, SLP12, SLP13, SLP 17 Date of plan approval Annually PAH(ppt)?
5.3.2 New municipal wells within one mile At the time of Annually PAH(ppt)
of well W23 installation
Ironton-Galesville Aquifer 6.2.1 New municipal wells within one mile At the time of Annually PAH(ppt)
of well W23 installation
Prairie du Chien-Jordan 7.3(A) SLP4 Start of pumping Semi-annually PAH(ppt)
Aquifer phenolics
7.3(B) W23 Date of plan approval Semi-annually PAH(ppb)®
7.3(C) SLP6, SLP7 or SLP9 Date of plan approval Annually PAH(ppt)
7.3(D) W405 or W406', H3, SLP10 or SLP15, | Date of plan approval Annually PAH(ppt)
SLP14, SLP16, W402 W403, W119
7.3(E) SLP5, H6, E3, MTKB, W29, W40, W70 | Date of plan approval Annually PAH(ppt)
7.3(F)9 W32, SLP8, SLP10, E4 Date of plan approval Semrannually No chemical
analyses?
7.4.4" W48, W401, E2, E7, E13, E15 Date of plan approval Semi-annually PAH(ppt)
St. Peter Aquifer 8.1.3 SLP3, W24, W33, W122, W129, W133, | Date of plan approval Semi-annually PAH(ppt)

W408, W408, W410, W411, W412,
P116
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TABLE 2

Sampling Plan Ground Water Monitoring Schedule®

Source of Water RAP Section Sampling" Points Start of Monitoring Sampling Frequency Analyses®
Drift-Platteville Aquifer 9.1.3 and 9.2.3 | W420, W421, W422, W439 Date of plan approval Quarterly PAH(ppb) and
total phenols
9.5 W1, W18, W19, W20, W22, W27, Date of plan approval Semi-annually PAH(ppt)
W101, W120, W121, W124, W130,
W131, W143, W424, W426, W428,
W431, W432, W433, W434, Wa40!
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TABLE 2 v

Sampling Plan Ground Water Monitoring Schedule®

Source of Water RAP Section Sampling" Points Start of Monitoring Sampling Frequency Analyses®

a ‘This schedule does not include certain contingencies (e.9. exceedance monitoring) and, therefore, represents the minimum program that is likely to occur between the date this
Plan Is approved and December 31, 1998. Section 12 of the RAP outiines the additional sampling that will be conducted If the drinking water criteria are exceeded In samples
from water supply wells. The first samples will be coliected during the period indicated by the monitoring frequency following the date of the start of monitoring. Field blanks
wili be collected at a frequency of one for every teri samples or fewer, and one duplicdte sample will be collected for every ten samples.

b Sampiing points are located on the maps shown in Figures 1 through 5. Lefter prefixes to well codes are defined as follows:
w 4-inch monitoring well
P monitoring plezometer
SLP St. Louis Park supply well
E Edina supply well
H Hopkins supply well
MTK Minnetonka supply well
c Lists of parameters and descriptions of the methods for analysis of PAH, phenolics, and expanded analyses are provided in the QAPP. Water levels will be measured each fime
samples are callected for analyses, except for those wells which prove to be inaccessible for such measurements.
d ppt = parts per trillion. This signifies analysis using selected ion monitoring gas chromatography mass spectrometry.
e ppb = parts per billlon. This signities analysls by the Non-Criterla Method. If analytical results tor Individual wells are below 20 micrograms per liter (20 ppb) using this
method, then the Low-Level Method will be used on subsequent monitonng rounds.
t WA405 = American Hardware Mutual, W406 = Minlkahda Golf Course.
] Water ievels will be measured semi-annually at these wells, except for those wells which prove to be Inaccessible for such measurements.
h In accordance with the Gradient Control Modification System, these wells are now sampled seml-annually as oppused to annualily.

i Section 8.1.3 of the Consent Decree-RAP originally speclfied St. Peter Aquifer monitoring requirements. Monitoring requirements for 1998, and subsequent years are now
specified in the St. Peter Aquifer Record of Decision (ROD).

| These wells were requested to be sampled semi-annually In accordance with the ROD for the Northern Area of the Platteville Aquifer. However, three of the wells, W420, w421,
and W422, are required to be sampled quarterly per Section 9.1.3 and 9.2.3 and wili continue to be sampled quarterly. Additionally, SLP3 Is already required to be sampled
semi-annually per Section 8.1.3 and will continue o be sampled twice per year.
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October 1997
GROUND WATER SAMPLING PROCEDURES

2>

An important distinction is made between the sampling procedures for active pumping wells {e.g.
municipal wells) and for non-pumping monitoring wells. Active pumping wells are used on a
regular basis, have dedicated pumps and associated plumbing, and have sample taps for
collecting samples. Non-pumping monitoring wells may be new, or may have not been pumped
for several years, and most require pumping and associated equipment for sampling. Another
distinction is that the active pumping wells are typically located inside buildings whereas non-
pumping monitoring wells are not.

With these considerations in mind, this Plan has been developed so that the ground water
monitoring program in each aquifer meets the requirements and intent of the RAP. Ground water
monitoring will be conducted in accordance with the procedures given in the Quality Assurance
Project Plan (QAPP), and with Minnesota Pollution Control Agency guidelines entitled
"Development of Sampling Plans, Protocols and Reports®, January 1995.

Water Level Measurements

Water level measurements will be made using electric tapes or weighted steel tapes. Water level
measurements using steel tapes will be made by suspending a known length of tape in the well
so that the bottom end of the tape is below the water level. The lower portion of tape will be
coated with blue chalk that exhibits a noticeable color change when wetted. The water level
measurement will be obtained by subtracting the length of wetted tape from the total length of
tape Suspended below the measuring point of each well.

Using the electric tape, the probe at the end of the tape will be lowered slowly in the well until
contact with the water is made. Because of surface tension, readings of the water level made
when the probe enters the water will differ from readings made when the probe leaves the water,
thus breaking surface tension. To standardize these measurements, the second reading will
always-be used (i.e. the reading made when the probe leaves the water).

Water level measurement made for the purpose of defining grcund water flow patterns in a
particular aquifer may be performed independently from ground water sampling, as a discrete
event so as not to last more than two days. The wells will be revisited for sampling, and
measurements to determine the volume of water in the well will be made at that time.

Sample Collection at Active Pumping Wells

At active pumping wells, the sampling team will first determine that the wells have actually been
pumping during the period preceding sampling. This information may be derived from
inspecting flow recorders or from interviewing knowledgeable persons regarding the wells (water
department employees, well owners, etc.). The information will be documented in the field notes
of the sampling team.

r \ensr\1620-013\r16smp 97 14



October 1997

Water level measurements will then be made, if practical. The normal operation of the well will
not be interrupted for the purpose of measuring water levels. An electric tape will be used to
measure water levels in pumping wells. Sampling will proceed by filling the required containers
with water from the sampling tap as near to the well head as possible, and before any holding
tanks or treatment is encountered. The only exception to this is the GAC treatment system
monitoring under RAP Section 4.3 which includes treated water monitoring.

It it cannot be determined that a well has been pumping at some time during the 24 hour period
preceding sampling, or if it is known the well was not pumping, then the well shall be purged
until field measurements of temperature, pH, and specific conductance have stabilized after at
least three well volumes have been removed from the well. These measurements, water levels,
and the amount of water pumped will be recorded in the field notes.

Sample Collection at Monitoring Wells and Piezometers

Because unanticipated or changed conditions may cause difficulty in the purging and sampling
of the monitoring wells and piezometers, flexibility in the approach to sample retrieval is
necessary. This Plan proposes that the sampling team be given latitude in the selection of
purge/sample equipment and procedures necessary to compete the monitoring task.

Table 2 specifies the monitoring of Prairie du Chien-Jordan Aquifer monitor well W70 which is
equipped with an operable dedicated submersible pump. Well purging and sample retrieval
tasks will be completed with the aid of the pump in conformance with parameter monitoring
established herein.

Monitoring wells and piezometers not equipped with dedicated submersible pumps will be
purged using a non-dedicated submersible pump, suction pump or bailer. During the purging
of each well, temperature, pH, and specific conductance of the purge water will be monitored
using a Horiba water quality monitor (or equivalent). Readings will be taken once per well
volume. Stabilization of these readings will indicate that purging is complete and sampling may
commence. Upon completion of well purging, samples will be collected from each well using
a stainless steel or teflon bailer and a new length of nylon or polyester rope.

Samples will be collected by filing each of the appropriate sample containers in rapid
succession, without pre-rinsing the containers with sample. -The bottle will be held under the
sample stream without allowing the mouth of the bottle to come in contact with the bailer and
filed completely, and the cap securely tightened. All sample labels will be checked for
completeness, sample custody forms completed and a description of the sampling event
recorded in the field notebook.

The discharge from purging monitoring wells will be handled in accordance with the Contingency
Plan (Appendix B). In general, if a visible sheen can be seen on the water surface, the discharge
will be routed to the sanitary sewer. Otherwise, the storm sewer or surface water discharge will
be used. Non-dedicated ground water sampling or monitoring equipment that comes in contact
with the ground water will be decontaminated between uses, as described in the QAPP.
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ANALYTICAL PROGRAM

>

Tables 1 and 2 show the ground water monitoring summary as prescribed in the RAP. Indicated
on the tables are the analyses required. Details of all analytical methodology can be found in
the QAPP and its appendices. All analyses will be performed at Quanterra Incorporated’s
Arvada, Colorado, analytic facility. Quanterra has agreed to provide a turnaround time of 30
working days from the receipt of samples to the submittal of analytical reports. The laboratory
will notify the City if it cannot meet this turnaround time.

Ground water monitoring will include two methods of PAH analyses depending upon the
anticipated PAH concentration levels. Low-Level (nanograms per liter or part per trillion) PAH
analyses will be performed utilizing selected ion monitoring (SIM) gas chromatography mass
spectrometry (GC/MS). This method will be used to analyze samples from drinking water wells
and from other wells for which the RAP requires drinking water criteria to be enforced (e.g. St.
Peter Aquifer monitoring wells). This method is designed to analyze samples containing up to
600 nanograms per liter of an individual PAH. With dilution of the sample extract, the effective
range of the method can be extended into the microgram per liter range. Specific details of this
methodology can be found in Appendix B of the QAPP.

Non-criteria level (micrograms per liter or part per billion) PAH analyses, using the Scanning
GC/MS Method, will be performed on samples from wells that have historically contained
elevated PAH concentrations (e.g. part per million levels in well W23), and on wells that are not
subject to the RAP’s requirements for meeting drinking water criteria (e.g. Drift-Platteville Aquifer
monitoring wells).

Two methods are required for PAH analyses because the Low-Level part per trillion SIM method
is not appropriate for samples containing more than approximately 20 micrograms per liter of
total PAH. Analysis of samples containing total PAH concentrations over 20 micrograms per
liter, if performed with the Low-Level method, requires multiple dilutions and increases the risk
of cross-contamination of the samples. This decreases the reliability of the data. Not only will
multiple dilutions increase the variability of measurements, but critical quality control information
(e.g., surrogate recoveries) is lost. Therefore, for samples containing greater than 20
micrograms per liter of total PAH, the analytical method that will be used i§ Scanning GC/MS
Method as described in the QAPP.

The Scanning GC/MS Method analysis will be performed on 1-liter samples, and will have
detection limits of 10 micrograms per liter. For wells that are tested with this Non-Criteria
method, if the analytical results of historical monitoring indicate total PAH concentrations less
than 20 micrograms per liter, the Low-Level method will be used to analyze samples in 1998.
This procedure will allow an evaluation of long-term PAH concentrations around the fringe PAH
contamination in the Drift-Platteville Aquifer.

Depending on the circumstances and the actual PAH level, previous analytical results using the

Low-Level that exceed 20,000 nanograms per liter of total PAH will indicate a switch to the
Scanning GC/MS Method for 1998 sampling rounds.
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REPORTING

>

The analytical reporting requirements of the Consent Decree and RAP are identified in Part K of
the Consent Decree, and Sections 3.4, 4.3.5, 12.1.1, and 12.1.2 of the RAP. Park K requires
Reilly to submit an annual progress report on March 15, 1998. This réport will contain analytical
reports as specified in Section 5.0 of the QAPP for this Plan, all water level measurements and
chemical analyses that have not been presented in previous reports, and interpretive maps and
tables, as specified in RAP Section 3.4(B) and (C). Also, the effectiveness of the source and
gradient control well systems in the Drift-Platteville and St. Peter Aquifers will be discussed in the
annual report.

The reporting requirement for each aquifer, and for the GAC treatment system, are described
below.

GAC Treatment System

RAP Section 4.3.5 requires the City to submit an annual report that presents the results of all
monitoring of the GAC treatment system. Analytical results for wellhead water, feed water, and
treated water will be included in this report. The report will also describe briefly the operating
performance of the GAC treatment system during the previous calendar year. The GAC
treatment system annual reports are due each March 15.

Mt. Simon-Hinckley Aquifer

The monitoring data for the Mt. Simon-Hinckley Aquifer will be included in the annual report. In
addition to the results of all water level measurements and chemical analyses, the report will
contain a map showing each well sampled with the concentrations of Other PAH, Carcinogenic
PAH, and the sum of benzo(a)pyrene and dibenz(a,h) anthracene labelied by the location of each
well in accordance with RAP Section 3.4(C). Since the Mt. Simon-Hinckley Aquifer wells are
monitored on an annual basis, there will be only one sampling event to report.

Ironton-Galesville Aquifer

The monitoring data for the Ironton-Galesville Aquifer will be included in the Annual Report, if any
new Ironton-Galesville Aquifer drinking water wells are installed within one mile of well W23.

Prairie du Chien-Jordan Aquifer

The monitoring data for the Prairie du Chien-Jordan Aquifer will be included in the annual report.
The results of all water level measurements and chemical analyses will be included. For each
of the water level measuring periods, a water level contour map will be prepared with elévations
labelled at each well. For each sampling event, a map showing each well sampled with the
concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and
dibenz(a,h) anthracene labelled by the location of each well will be prepared in accordance with
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RAP Section 3.4(C), and a map of the area indicating the extent of PAH above drinking water
criteria shall be provided.

St. Peter Aquifer

The monitoring data for the St. Peter Aquifer will be included in the annual report. The results
of chemical analyses will be reported and a map showing each well sampled with the
concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and
dibenz(a,h) anthracene labelled by the location of each well will be prepared in accordance with
RAP Section 3.4(C). Likewise, the results of water level measurements will be provided and a
water level contour map will be prepared with elevations labelled at each well in accordance with
RAP Section 3.4(B). In addition, a map of the area indicating the extent of PAH above drinking
water criteria shall be provided.

Drift-Platteville Aquifer

The monitoring data for the Drift-Platteville Aquifer including the results of all water level
measurements and chemical analyses, will be presented in the Annual Monitoring Report. A
map showing each well sampled with the concentrations of Other PAH, Carcinogenic PAH, and
the sum of benzo(a)pyrene and dibenz(a,h) anthracene labelled by the location of each well, and
a map with phenolics concentrations labelled by the location of each well will be prepared in
accordance with RAP Section 3.4. The Dirift-Platteville Aquifer monitoring data will be included
in the annual report to support a discussion of the results with réspect to the effectiveness of the
source and gradient control well systems.
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APPENDIX A
ADDITIONAL MONITORING REQUIREMENTS



(D)

Level or Drinking Water Criterion is exceeded
during the first vear of operation of the system,
Reilly shall immediately notify the Regional
Administrator, the Director, and the
Commissioner, and shall undertake such additicnal
Monitoring.as is required by Section 4.3.2.
Routine Monitoring after two carbon changes shall
be quarterly, unless the Regional Administrator,
the Director, and the Commissioner determine that
the observed service life of the carbon is too
short to permit this frequency., in which case the
Regional Administrator, the Director and the
Commissioner shall notify Reilly of the required
Monitoring frequency in accordance with Part G or

E of the Consent Decree.

4.3.2. Carbon Replacement Monitoring

(A)

If the analytical results from any treated water
sample obtained pursuant to Section 4.3.1. exceed
the Drinking Water Criterion for Other PAH or )
exceed the Advisory Level for either Carcinogenic
PAH or the sum of benzo(a)pyrene and
diktenz(a,h)anthracene, then Reilly shall collect
two additicnal treated water samples at least 2

Days apart within one week of receiving the

results of the exceedance sample. If the
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(B)

(C)

analytical results from either one or both of the
two additional samples aiso exceed the Drinking
Water Criterion for Other PAE or the Advisory
Level for either Carcinogenic PAH or the sum of
benzo(a)pyrene and dibenz(a,h}anthracene, and .
neither of the conditions specified in (C)(1l) ana
(2) below are met, then the carbdbon shall be
replaced within 21 Days of receiving the
additional sample results.

If the analytical recsults from any treated water
sample okttained pursuant to Section 4.3.1. exceed
the Advisory Level for Other PAH, then Monitoring
of treated water shall be conducted immediately
according to Section 12z.1. 1If the results of any
two samples required by Section 12.1. exceed the
Drinking Water Criterion for Cther PAH, and
neither of the conditions specified in (C)(1l) and
(2) telow are met, then the carbon shall be
replaced within 21 Days of receiving the
additional sample results.

If any analytical result from the additional
samples taken as required by (A) or (B) above
exceeds the-Drinking Water Criterion for Other
PAH, or the Advisory Level for either

Carcinogenic PAH or the sum of henzo(a)pyrene and

dibenz(a,h)anthracene during either

~20-



(1) within one year after the carzzcn trsatment

svstem is placed intc service cr

th

'Y

1t/

(2) within one year aiter the ST carcon
change if carton was chance¢ in the firs:
year of operation of the carbon't:eatment
system,

then Reilly shall conduct the Monitoring grogram

specified in Section 4.6. Reilly shall report

the results of the Section 4.6. Monitoring
program to the Regional Administrator, the

Director and the Commissioner within 7 Days of

receiving the analytical data. If the treated

water from the carbon treatment system is
determined pursuant to Section 4.6. to exceed the

Drinking Water Criterion for Other PAH or the

Advisory Levels for Carcinogenic PAR or the sum

of benzo(a)pyrene and diktenz(a,h)}anthracene, then

Reilly shall replace the carbon within 14 Days of

making this determination. If the treated water

is determined pursuant to Section 4.6. to meet -
the Drinking Water Criterion for Other PAH and
the Advisory Levels for Carcinogenic PAH and the

sum of benzo(a)pyrene and dibenz(a,h)anthracene, ,

then normal GAC system operation and Monitoring

in accordance with Sections 4-3.1;(8) and



. (C) After the first month of operation, Monitoring of
feed water shall ke performed guarterly uncil the
> carbon has been changed twice. If the Pegicnal.
Administrator, the Director and the Commissioner
determine pursuant to Section 4.3.1.(2) that the
GAC system is not operating properly, Reiily mai;
upon receipt of such determirnation, bte required
to resume biweekly Monitoring of f£eed water.
(D) After two carbon changes in the GAC system, feed
water shall be Honitored aﬁnually:
4.3.4. Extendéd Monitoring
Treated water from the GAC system shall be sampled and
_ analyzed annually for the extended list of PAH in Part A.2. of
_. Appendix A, using gas chromatography/mass spectroscopy (GC/M4S).
or other methods approved by the Regional Administrator and the
pirgctor. During this extended analysis, any compounds listed
in Part A.2. of Appendix A, or any other compounds which are
detected with significant peak heights that are not routinely
Monitored, shall be identified and, if possible, quantified,
usihg a mass spectral library which contains extensive spectra
of PAH compounds, such as the National Bureau of Standards mass
spectral library. Reilly shall analyze a sample of treated or
feed water once-.a year for the acid fraction compounds

determined by EPA Test Method 625 or by other methods approved

by the Regional Administrator and the Director.
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CONTINGENT ACTIONS FOR MUNICIZAL
DRINKING WATEZ SUPPLY WELLS

12_.1. Continaent Monitorinc

»

12.1.1. Exceedance of Advisory Levels

If the analytical result of any sample taken from an
active municipal drinking water well under the Monitoring
requirements of Sections 3., 4.3., 5.1., 6.2.1., 7.3., or E.4.
above exceeds an Advisory Level, Reilly shall take another
sample within seven Days of receiving the analytical results
and analyze this sample. If the results of the second sample
are below all of the Advisory Levels, a third sample shall be
taken by Reilly within seven Days of receibing the results of
the second sample. If the thiré sample is below all of the
Advisory Levels, Monitoring of the affected well shall revert
to its notmal schedule. If the analytical result of the second
or third sample exceeds an Advisory Level but is less than all.
Drinking Water Criteria, the Regional Administrator, the
Director, and the Commissioner shall be notified by Reilly
immediately and subseguent samples shall be taken by Reiily
monthly until such time as either:

(A) three consecutive samples yield results less than
all of the Advisory Levels, in which case the
sampling interval shall revert to the level
specified for the affected well in Sections 3.,

4.3., S.1., 6.2.i., 7.3., or 8.4. above; or
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(B)

>

a sample yields results greater than a Drinking
Water Criterion, in which case the requirements

of Section 12.1.2., below, aoply.

12.1.2. Exceedance of Drinking Water Cciteria

(A)

If the analytical result of any sample taken from
an active municipal drinking water well pursaant
to Section 12.1.1 exceeds the Drinking Water
Criterion for Carcinogenic PAH, the sum of
benzo(a)pyrene and dibenz(a,h)anthracene, or
Other PAH, the Regional Administrator, the
Diregtor and the Commissioner shall be
immediately notified by Reilly, and another
sample shall be taken by Reilly within three Days
of receiving the results of the first sample and
analyzed. If the analytical result of the second
sample is less than all of the Drinking Water
Criteria but greater than any Advisory Level, a
third sample shall be taken by Reilly within
seven Days of receiving the results of the second
sample and analyzed. If the results of this
third sample are less than all of the Drinking
Water Criteria, but greater than any Advisory
Level, Reilly shall compl; with the monthly
sampling frequency specified in Section 12.1.1.

above.
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{B) If the analytical result of the second or thircd
sample taken pursuant to Section 12.1.2.(A) above
is greater than the Drinking Water Criterion for
Carcinogenic PAH, the sum of benzo{a)pyrene and
dibenz{a,h)anthracene, or Other PAH, Reilly shall
Monitor the well weekly until such time as - -
either: (1) three consecutive samples yield
results below all of the Drinking Water Critecria,
in which case Monitoring of the well shall revert
to the normal schedule (including Advisory Level
Monitoring as specified by Section 12.1.1. above
if applicable): or, (2} three copseCutive samples
yield results above any Drinking Water Criterion,
in whichk case Reilly shall immediately notify the
Regional Administrator, the Director andé the
Commissioner. The Commissioner may then require
the affected well to be taken out of secvice, in
which case Reilly shall undertake the contingent
actions specified in Section 12.2. below.

12.I.3. Analytical Turn~around Time
_All MOnitoring conducted pursuant to Section 12.1.
shall be on a 21-Day turn~around time basis in accordance with

Section 2.8.
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Contingent Actions for Contaminated Water

It is possible that groundwater contaminated with coal tar materials will be encountered during
the sample retrieval operations. Groundwater generated during sample retrieval operations will
bé classified as contaminated if the water exhibits a discernible oil sheen or oil phase.
Contaminated water will be pumped to the sanitary sewer if it contains less than 10 percent
organic material. Estimates of flow rate, disposal volume and water quality will be established
and the Metropolitan Council Environmental Services (MCES), formerly Metropolitan Waste
Control Commission, will be informed before the discharge to the sanitary sewer if the estimated
flow exceeds 150 gallons per workday from any individual site. Contaminated liquids containing
more than 10 percent organic material or failing to review MCES approval for discharge will be
disposed of in accordance with all applicable local, state and federal rules and regulations and
Part T of the Consent Decree. Uncontaminated water will be disposed of in the storm sewer or
by other means acceptable to the City of St. Louis Park.

The City will be responsible for keeping the Environmental Protection Agency, Minnesota
Pollution Control Agency and Reilly Tar & Chemical Corporation informed of all significant actions
involving the generation of contaminated groundwater. All actions, decisions and
communications by the City, Environmental Protection Agency, Minnesota Pollution Control
Agency, and Reilly in dealing with contaminated soils will be in accordance with and subject to
the provisions of Parts |, J, and O of the Consent Decree in the Reilly settlement.
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3.0 PROJECT DESCRIPTION

3.1 Background

Ground water in the City of St. Louis Park (City), Minnesota, has been found to contain
polynuclear aromatic hydrocarbons (PAH) and phenolics as a result of activities at a coal-tar
distillation and wood preserving plant (Site) operated from 1917 to 1972. Numerous previous
studies have identified PAHs in various aquifers beneath St. Louis Park and adjacent
communities. Accordingly, the site of the plant operations was placed on the National Priorities
List and the federal and state governments sought remediation of environmental contamination
via United States District Court Case No. Civil 4-80-469. A more detailed expianation of site
background is contained on Pages 3 through 9 of the Consent Decree. The City’s consulting
company is ENSR. ENSR works with the City to address issues concerning the Consent Decree
- Remedial Action Plan (CD-RAP) which includes work plan development and implementation for
various tasks, ground water sampling, and compliance to the CD-RAP.

A summary of the aquifers which underlie the former wood preserving plant site, their
approximate location below the surface level, the general use of the aquifers, and the relative
maximum historical PAH and phenolics concentrations measured in each unit (as indicated by
historical records and the federal government's Record of Decision in Case No. Civil 4-80-469)
are as follows:

Approximate Upper Concentration of

Approximate
Aquifer Depth (ft.) Use Total PAHs Phenolics
Drift-Platteville 0-90 Private/Industrial/Monitor 1000 gzg/t off site 10,000 ug/t off
' wells site

St. Peter 90 - 200 Municipal/Private drinking 10 ng/e off site 16 ug/t off site
water wells

Prairie du Chien-Jordan 250-500 Municipal drinking water 10 rg/2 off site 10 eg/t off site
wells

lronton-Galesville 700 - 750 Industnial 1.4 pg/t on site 5 pg/e off site

Mt. Simon-Hinckley 800 - 1100 Municipal drinking water 16 ng/t off site Not detected
wells
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More extensive information relative to the identified level of PAHs in the various aquifers is
provided in the following reports:

L Annual Monitoring Reports for 1988 through 1996
® St. Peter Aquifer Remedial Investigation Report (March 30, 1989)

® Drift-Platteville Aquifer (Northern Area) Remedial Investigation Report (March 30,
1989)

The United States Environmental Protection Agency (EPA), the Minnesota Pollution Control
Authority (MPCA), the Minnesota Department of Health (MDH), the City, and Reilly Industries,
Inc. (formerly Reilly Tar & Chemical Corporation - Reilly) have agreed to acceptable water quality
criteria for PAH. These criteria, as incorporated into the CD- RAP, in the case referenced above,
include the following concentration levels:

Advisory Level Drinking Water Criteria
Sum of benzo(a)pyrene and dibenz(a,h)anthracene 3.0 ng/e* 5.6 ng/t
Carcinogenic PAH 15 ng/t 28 ng/t
Other PAH 175 ng/e 280 ng/t

* or the jowest concentration that can be quantitied, whichever is greater

Table 3-1 lists the nominal reporting limits for the target compounds listed in the CD-RAP.
Currently, only Quanterra Environmental Services (QES) has conducted laboratory analyses of
ground water samples.

In conjunction with the implementation of remedial measures to limit the spread of contaminants,
a granular activated carbon (GAC) treatment system has been installed to treat water from City
wells (identified - SLP) 10 and 15. Further provisions of the RAP call for long-term monitoring
of the influent and effluent of the GAC treatment system and the major aquifers underlying the
region. The general objective of the monitoring program is to identify the distribution of PAH
and/or phenolics in the ground water and compare the analytical data with water quality criteria
established in the CD-RAP. Currently, both the City and ENSR are collecting the ground water
samples. Typically, the City collects water samples from pumping wells (i.e. City owned wells)
and ENSR collects water samples from non-pumping wells (i.e. monitoring wells). The specific
objectives of the sampling and analysis program, and therefore, the intended end use of the data
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TABLE 3-1

Table of Reporting Limits for Tested Parameters

Reporting Limit ng/L  Reporting Limit ug/L

CAS Number Compound (PPT) (PPB)
271896 2,3-Benzofuran 5.1 10
496-11-7 2,3-Dihydroindene 5.0 10
85-13-6 1H-Indene 09 10
91-20-3 Naphthalene 6.5 10
4565-32-6 Benzo(b)thiophene 0.9 10
91-22-§ Quinoline 6.9 10

. 120-72-9 1H-Indole 2.5 10
91-576 2-Methyinaphthalene 3.9 10
90-120 1-Methyinaphthalene 28 10
92-52-4 Biphenyl 43 10
208-96-8 Acenaphthylene 14 10
83-32-9 Acenaphthene 13 10
132-64-8 Dibenzofuran 1.0 10
86-73-7 Fluorene 1.0 10
132650 Dibenzcothiophene 11 10
85018 Phenanthrene 13 10
120-12-7 Anthracene 2.7 10
260-94-6 Acridine 6.1 10
86-74-8 Carbazole 1.9 10
206-44-0 Fluoranthene 3.1 10
129-00-0 Pyrene 14 10
56-55-3 Benzo(a)anthracene 25 10
218019 Chrysene 28 10
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TABLE 3-1

Table of Reporting Limits for Tested Parameters

Reporting Limit ng/L  Reporting Limit ug/L

CAS Number Compound (PPT) (PPB)
20599-2 Benzo(b)fluoranthene 25 10
207-08-9 Benzo(k)fluoranthene 23 10
192-97-2 Benzo(e)pyrene 1.9 10
50-32-8 Benzo(a)pyrene 23 10
198-550 Perylene 25 10
1983-39-5 indeno(1,2,3-cd)pyrene 2.1 10
53-70-3 Dibenz(a,h)anthracene’ 16 10
191-24-2 Benzo(g,h,i)perylene 28 10
205-82-3 Benzo(j)fiuoranthene? - .
195-19-7 Benzo(c)phenanthrene® - -
215-58-7 Dibenz(a,c)anthracene’ 1.6 -
192-65-4 Dibenzo(a,e)pyrene® . .
189-64-0 Dibenzo(a,h)pyrene® . -
189-55-9 Dibenzo(a,i)pyrene® - -
§7-976 7,12-Dimethylbenz(a)anthracene 28 -
56-49-5 3-Methylcholanthrene 3.5 -
108-95-2 Phenot - 10
95-48-7 2-Methylphenol - 10
106-44-5 4-Methyiphenol - 10
95578 2-Chlorophenol - 10
88-75-5 2-Nitrophenol - 10
105-67-9 2,4-Dimethylphenol - 10
120-83-2 2,4-Dichlorophenol - 10
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TABLE 3-1

Table of Reporting Limits for Tested Parameters

Reporting Limit ng/L  Reporting Limit ug/L

CAS Number Compound (PPT) (PPB)
58-50-7 4-Chloro-3-methylphenol - 10
88-06-2 2,4,6-Tnchlorophenol - 10
95-954 2,4,5-Trichlorophenol - 50
51-28-5 2,4-Dintrophenol - 50
100-02-7 4-Nitrophenol - 50
534-52-1 4,6-Dinitro-2-methyiphenol - 50

. . 87-86-5 Pentachlorophenol - 50
Total Phenolics - 5
1 Dibenz(a,h)anthracene and Dibenz(a,c)anthracene coelute.
2 Laboratory studies have shown that Benzo(j)fiuoranthene will coelute with either benzo(b)fluoranthene or

benzo(i)flucranthene depending on the reiativa concentration of these two compounds In solution. 8enzo(j)fluaranthene
cannot be consistently separated by this method. Thersfore, it present, it will be detected and reported as benzo(b) and/or
benzo(k)tluoranthene.

3. Analytical standards not consistently available. it has not been demanstrated that this component can be routinely
detected by this method.
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varies slightly for the different aquifers (Mt. Simon-Hinckley, Ironton-Galesville, Prairie du Chien-
Jordan, St. Peter, and Drift-Platteville) being monitored in accordance with the CD-RAP.

The overall sampling program is summarized in Tables 3-2, 3-3, and 3-4, and Figures 3-1 through
34.

3.2 Objectives and Intended Data Usage

Analytical levels for this project incorporate aspects of levels IV, and V, as defined by "Data
Quality Objectives for Remedial Response Activities" (U.S. EPA, 1987). Contents of reports and
data packages provided by the analytical laboratory will be based on those specified in Contract
Laboratory Program (CLP) Statement of Work (SOW) Document OLM01.8, August 1991, (the
deliverables are discussed in Section 10.3 in this QAPP). Data validation criteria are derived from
“National Functional Guidelines for Organic Data Review" (U.S. EPA, December 1994). The
details for quality control data acceptance criteria are discussed in Section 11 and Appendix B
(Analytical Standard Operating Procedures (SOPs)). Data use categories include monitoring
during implementation, site characterization, and risk assessment. It is the level of concern for
low part per trillion concentrations of PAH that specifies a level V analytical level for this project.
Level V includes non-conventional parameters, method-specific detection limits, and the
modification of existing analytical methods. Rigorous Quality Assurance/Quality Control
(QA/QC) to produce data of known quality are part of this program.

The objective of the GAC treatment system monitoring (CD-RAP Section 4.3) is to assess and
evaluate the performance of the treatment system. Analytical results for influent and effluent
samples will be compared to the drinking water criteria for PAH as established in the CD-RAP.
Based on these comparisons, decisions will be made on: 1) system operations (e.g., when the
carbon should be replaced), and 2) cessation of the treatment system, if desired, when
sufficiently low concentrations of PAH in influent samples are demonstrated.

The objective of monitoring the four existing Mt. Simon-Hinckley Aquifer municipal drinking water
wells and any new Mt. Simon-Hinckley Aquifer municipal drinking water wells installed within one
mile of well W23, and analyzing for PAH (CD-RAP Section 5.1), is to assure the continued
protection of these wells from PAH resulting from activities of Reilly at the Site. The analytical
data will be used to make comparisons between the levels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the CD-RAP.

if any new Ironton-Galesville Aquifer drinking water wells are installed within one mile of well W23

(CD-RAP Section 6.2.1), then those wells will be sampled and analyzed for PAH to meet the
objective of assuring protection of the wells from PAH resulting from the activities of Reilly at the
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TABLE 3-2

Summary of Sampling and Analytical Program

Matrix
Number of Laboratory Number of Field Fleld Matrix Spike Matrix
Sample Matrix Field Parameter Samples Parameters Samples Blanks Duplicates Spike'  Duplicate’  Total
GAC Treated Water X X PAH (ppt) 4 4 4 4 4 20
Acid Fraction 1 X 1 1 1 4
compounds?
GAC Feed Water X X PAH (ppt) 1 X 1 1 1 4
Ground Water pH 67 PAH (ppt) 103 18 18 18 18 175
temperature PAH (ppb) 14 4 4 4 4 30
Specific Total Phenols 14 4 4 4 4 30
Conductance
1 Matrix apike sample/matrix spike duplicate sample shall consist of the same matrix being analyzed. Triple the normal volume when related matrix splke/matrix spike duplicate
gamples are {0 be retrieved.
2 Analysis of sample for acid fraction compounds {isted in EPA Method 825 shall be in accordance with Contract Laboratory Program Statement of Work Document OLM01.0, or

most recent version.
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TABLE 3-3

Sampling Plan GAC Treatment System Monitoring Schedule®

Sampling Frequency
RAP Section Sampling Points Start of Monitoring Analyses"
4.3.1(C) Treated water Date of plan Quarterly PAH(ppt)©
(TRTD) approval
4.3.3(D) Feed water (FEED) Date of plan Annually PAH(ppt)
approval
434 Treated water Date of plan Annually Extended PAH{ppt)
approval
434 Treated or Feed Date of plan Annually Acid fraction
water approval compounds in EPA
Test Method 625
8 This schedule does not Include certain contingencles (e.g. exceedance monitoring) and, therefore, represents lhe

minimum program that is likely to occur between the date this Plan Is approved and December 31, 1998. Sections 4
and 12 of the RAP outline the additional monttoring that will be conducted If PAH criteria are exceeded. The first
samples will be collected during the period Indicated by the monitoring frequency following the date of the start of

monitoring. The location of the GAC treatment gsystem is ghown in Figure 1.

b Lists of parameters and methods for analysis of PAH, extended PAH, and acild fraction compounds In EPA Test Method
625 are provided in the QAPP. Fleld blanks will be collected and analyzed &t a frequency of one every ten samples or
- fewer. Treated water will be duplicated at a rate of 100 percent. Feed water duplicate samples will be collected and

analyzed at a frequency of one per ten samples,

[ ppt = parts per trillion. This signifies analysis using selected ion monitoring gas chromatography mass spectrometry.
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TABLE 3-4

Sampling Plan Ground Water Monitoring Schedule®

Source of Water RAP Section Sampllng" Points Start of Monitoring Sampling Frequency Analyses®
Mt. Simon-Hinckley Aquifer 5.1 SLP11, SLP12, SLP13, SLP 17 Date of plan approval Annually PAH(ppt)?
53.2 New municipal wells within one mile At the time of Annually PAH(ppt)
of well W23 installation
Ironton-Galesville Aquifer 6.2.1 New municipal wells within one mile At the time of Annually PAH(ppt)
of well W23 installation
Prairie du Chien-Jordan 7.3(A) SLP4 Start of pumping Semi-annually PAH(ppt)
Aquifer phenolics
7.3(B) w23 Date of plan approval Semi-annually PAH(ppb)®
7.3(C) SLPe6, SLP7 or SLP9 Date of plan approval Annually PAH(ppt)
7.3(D) W405 or W408', H3, SLP10 or SLP15, | Date of plan approval Annually PAH(ppt)
SLP14, SLP16, W402 W403, W119
7.3(E) SLP5, H6, E3, MTK6, W29, W40, W70 | Date of plan approval Annually PAH(ppt)
7.3(F)? W32, SLP8, SLP10, E4 Date of plan approval Semi-annually No chemical
analyses?
7.41" W48, W401, E2, E7, E13, E15 Date of plan approval Semi-annually PAH(ppt)
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Sampling Plan Ground Water Monitoring Schedule

TABLE 3-4

 St. Peter Aquifer 8.1.3 SLP3, W14, W24, W33, W122, W129, | Date of plan approval Semi-annually PAH(ppt)
. W133, W408, W409, W410, W411,
W412, P116
Drift-Platteville Aquifer 9.1.3 and 8.2.3 | W420, W421, W422 Date of plan approval Quarterly PAH(ppb) and
total phenols
9.5 W1, W18, W19, W20, w22, W27, Date of plan approval Semi-annually PAH(ppt)
W101, W120, W121, W124, W130,
Wi31, W143, W424, W426, W428,
W431, W432, W433, Wa34, W440!
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TABLE 3-4

Sampling Plan Ground Water Monitoring Schedule®

a This schedule does not include certaln contingencles (e.g. exceedance monlitoring) and, therefore, represents the minimum program that s likely to occur between the date this
Plan Is approved and December 31, 1996. Section 12 of the RAP ouliines the additional sampling that will be conducted If the drinking water criteria are exceedad in samples
from water supply wells. The firat samples will be collected during the perlod Indicated by the monltoring frequency following the date of the start of monitoring. Field blanks
will be collected ai a frequency of ons for every ten samples or fewer, and one duplicale sample will be collecied for every ten samples.

b Sampling points are located on the maps shown In Figures 3-1 through 3-4. Letter prefixes io well codes are defined as follows:
w 4-Inch monitoring well
P monitoring plezometer
SLP St. Louls Park supply well
E Edina supply well
H Hopkins supply well
MTK Minnetonka supply well
[ Lists of parameters and descriptions of the methods for analysis of PAH, phanolics, and expanded analyses are provided (n the QAPP. Water ievels will be measured each time
samples are collectaed for analyses, except for those wells which prove to be Inaccessible for such measurements.
d ppt = parts per trilllon. This signifies analysis using selected lon monitoring gas chromatography mass spectromelry.
e ppt = parts per bliilon. This signifies analysis by the Non-Criteria Method. If analyiical results for Individual wells are balow 20 micrograms per liter (20 ppb) using this
mathod, then ths Low-Level Method will be used on subsequent monitoring rounds.
f W405 = American Hardware Mutual, w408 = Minfkahda Qaolit Course,
g Water levels will be measured seml-ahinually at these wells, except for those wells which prove to be tnaccessible for such measurements,
h In accor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>